In gp 6 settings the metal hydrogen bond is viewed as an isolated functional group in that the metal is not accessible to entering substrates. That is, the supporting ligands are 6 not labile and the metal is in a preferred d , Oh setting, and indisposed towards oxidative addition. Thus the site of reactivity is hydride ligand based rather than metal centered, In contrast, the HFe(C0)3L-anions2 are expected to display a metal based nucleophilicity in that the d , TBP anions are prone to oxidative addition, generating an Oh, d , Fe(I1) center.
HW(CO)5
Studies of soluble transition metal complexes containing the hydride ligand have guided applications of the metal-hydrogen functional group to inorganic and organic synthesis. A s importantly, knowledge gained from understanding well-characterized structural/chemical relationships may be extrapolated to heterogeneous systems of hydrogen, dissociatively absorbed on a catalytically active metal surface, which are less amenable to chemical and spectroscopic monitoring. Our own research has focused on anionic transition metal hydrides,' primarily of derivatives of gp 6 and gp 8 metal carbonyls, such as I and 11. In gp 6 settings the metal hydrogen bond is viewed as an isolated functional group in that the metal is not accessible to entering substrates. That is, the supporting ligands are 6 not labile and the metal is in a preferred d , Oh setting, and indisposed towards oxidative addition. Thus the site of reactivity is hydride ligand based rather than metal centered, In contrast, the HFe(C0)3L-anions2 are expected to display a metal based nucleophilicity in that the d , TBP anions are prone to oxidative addition, generating an Oh, d , Fe(I1) center.
Charge distributions were calculated for representative anions by the Fenske-Hall approach and results are given in Table I . 3)
hydrogen atom transfer from the anion electron transfer followed by hydrogen atom transfer from the neutral radical Both 2) and 3) involve radical intermediates. Indications that more than one mechanism might be operative have come from our work6 and earlier work of berg mat^,^ using as mechanistic probes the reactions of alkyl halides. The rates of reaction of n-BuBr with the anionic hydrides follow a second order kinetic rate expression, first order in metal hydride and first order in alkyl bromide. Table I1 shows that the rate of reduction of n-BuBr have an opposite dependence on metal hydride as compared to t-BuBr. 6 Table 11 . Reaction of PPN' HM-with Rx: Dependence on PPN'HM-, 
There is hardly any change in k2 values for HCr(C0)5 with increasing degree of branching
With the P(OMe)3 substituted hydrides however a decrease in rate constant paral-3 of the RBr. lels the increase in branching until with the 3" alkyl bromides the reactivity of the P(0Me) substituted hydride is actually less than that of the all-CO hydrides, HM(CO)5 .
This difference in rate constants is substantiated by product distributions in competition reactions. Thus when a 1:l mixture of primary-and tertiary-BuBr was reacted with one equivalent of metal hydride, the HCr(C0)5 showed selectivity for the tertiary center, HW(C0)5 showed some selectivity for the primary halide and there was 100% selectivity for n-BuBr in the case of the HW(C0)4P(OMe)3
.
The reduction of organic halides that are precursors to radicals which are subject to rapid skeletal rearrangements is a well known landmark reaction for the physical organic chemist. The cyclopropyl carbinyl radical for example undergoes a rapid ring-opening reaction yielding the linear alkenyl radical. 8 If the rate of ring opening is faster than the rate of H. abstraction by the cyclized radical, the presence of linear product is clear indication of the presence of a radical path. For example, with R S n H , all of the product is from the rearranged radical, and reductions by R3SnH are accepted as following chain mechanisms.
Bergman has found for CpV(C0)3H', a substantial amount of rearranged product but nevertheless a large amount of cyclized (product) also r e s~l t e d .~ For the gp 6 anionic hydrides the different distribution depends on the presence o r absence of P(OMe)3 substituent.6 With no other information we might conclude the cyclopropyl-carbinyl radical is formed but in the case of HW(C0)4P(OMe)3 either there are fewer radicals formed (i,e., an S 2 path is preferred) or the cyclopropyl-carbinyl radical abstracts H-from some H* source faster than it rearranges. This is the usual problem with these radical probes.
In an attempt to circumvent the problems inherent with skeletal rearrangement radical probes, the reactions of group 6 metal hydrides, PPN'HM(C0) provided evidence for radical intermediates. transferred to a metal-activated carbon monoxide with much greater ease than is a methyl group from MeW(C0)5 .
will reduce the metal-metal bond of typical metal carbonyl dimers, the MeW(C0)5 is reactive at R.T. with only the weakest of these dimers, 
